Activation of extracellular-regulated kinases by normal and mutant EGF receptors.
Glioblastoma cells express a mutant EGF receptor (EGFRvIII) that has constitutive tyrosine kinase activity and enhances their tumorigenicity. Here we show that EGFRvIII promotes constitutive phosphorylation of extracellular regulated kinases (ERKs) in glioblastoma cells in the absence of EGF. EGFRvIII also promoted constitutive activation of phosphoinositide 3-kinase in these cells, as assessed by phosphorylation of protein kinase B/akt. As expected, phosphorylation of protein kinase B/akt was blocked by the phosphoinositide 3-kinase inhibitors wortmannin and LY294002. Less expectedly, we found that this treatment also blocked EGFRvIII-induced phosphorylation of ERKs. In contrast, ERK phosphorylation induced by EGF-activated normal EGF receptor in the same cells was largely unaffected by treatment with phosphoinositide 3-kinase inhibitors. This difference in behavior between the normal receptor and EGFRvIII was not due to differences in the levels of activated EGFRvIII and wild-type EGF receptor, as the two types of receptor were tyrosine phosphorylated to a similar extent under the experimental conditions used. EGFRvIII activation of ERKs was also sensitive to the phospholipase C inhibitor U73122, whereas ERK activation by normal EGF receptor was not. These results show that EGFRvIII and wild-type EGF receptor preferentially use different signaling pathways to induce ERK phosphorylation. The different mechanisms of ERK activation used by normal and mutant EGF receptors may be important in understanding the potent tumorigenic activity of EGFRvIII.